In previous studies it has been shown that exposure of mice to a 12-Hz 6 mT unipolar square pulsed magnetic field (PM F) suppressed the excess of weight due to application of 1st cold-pressure sunflower oil. This time we considered the effect of oil and/or PMF on the growing curves lifespans of mice. The exposure took place for 30 min 5 days a week, from the 7th week of life to death. The results are 1) a broken slope in the growing curves from the 125th day of aging: the exposed mice were lighter than the controls, keeping the differ ences between the growing curves needed a repeated exposure all life long; 2) a significant increase in the lifespan of the controls which received oil versus the controls which received water; 3) an increase in the lifespan of the exposed mice versus the non-exposed control batches. On one hand it has been reported that essential polyunsaturated fatty acids found in first cold-pressure sunflower oil played a prominent role in membrane structures and in immune equilibrium. On the other hand, it was activate N a+,K+-ATPase.
Introduction
In previous studies (Bellossi and Rocher, 1995; Bellossi et al., 1997) we have shown that exposure of mice to a 12 Hz pulsed magnetic field (PMF) suppressed excess of weight due to application of first cold-pressure sunflower oil. In a seminal study, Kousmine related the positive effects of first cold-pressure sunflower oil upon mice (Kousmine, 1987). Our experiment was carried out to check the findings of Kousmine and to look for an effect of PMF on the lifespan of mice with and without oil application.
Material and Methods
Swiss female mice (Etablissements JANVIER, Le Genest, France) were used. They were brought into the laboratory at the age of 6 weeks. The ex periment began one week later. The temperature in the laboratory was 20 °C and natural light was maintained throughout the experiment. Fiftythree mice were used as controls, 49 were exposed to a PMF. Water and food (Usine d'Alimentation Rationnelle. Paris, France) were given ad libitum. Each week the weights of food consumed among the different sets of mice were measured. More over, 26 controls and 23 exposed mice received shown that oscillating electric fields could 0.1 ml of first cold pressure sunflower oil (Provence-Regime, Pont Saint-Esprit, France) per os for 5 consecutive days each week whereas 27 con trols and 26 exposed mice received 0 .1 ml of water. controls were put into the container without the introduction of any field energy. The exposure took place for 30 min 5 days each week from 6 weeks of age until the time of death. One group of 5 mice which received oil was exposed until the 172nd day of age when exposure was stopped. The mice were weighed twice each week. When the mice were dead, their brains, lungs, hearts, livers, spleens and kidneys were weighed (Mettler H 10T balance).
Results

Growing curves
The moving averages of weights were computed for five consecutive data. The growing curves were taken into consideration up to the 400th day of age only to avoid the irregularities due to the death rate. The results are shown in Fig. 1A . Two sets are obvious: the controls and the exposed mice. There were no differences according to oil or water. The slopes of the growing curves of the two sets were the same until about 125 days of age, then the controls proved heavier than the exposed mice. The difference between the weights increased until about the 280th day of age. After this time, the growing curve of the mice which were exposed until the 172nd day of age caught up to the growing curve of the controls (Fig. IB) 4 sets of mice are shown in Fig. 2 . The weight of food consumed by the mice of a set was divided by the number of mice and a moving average over 4 weeks was computed. The mice which received oil and were exposed to the PMF ate less than the other mice ; the differences with the mice of the other sets were more obvious in and after the 24th week.
Lifespans
The average survival times (with standard devia tions) are given in Table I . The survival curves of mice of the two control sets, one of which received water and the other one oil, are shown in Fig. 3 . According to the Logrank test, the difference is significant (p = 0.0339). The gain in longevity of the mice receiving oil is 96 days, that is almost 20%.
Weights
There was no significant difference between the average weights of the organs (brains, lungs, hearts, spleens, kidneys, livers) at death (ANOVA test).
Discussion
Inexplicably, the growing curves of the mice which were not exposed were not different whether the mice received either oil or water. But the maintenance of the exposure sessions throughthis experiment corroborates previous results out the lifetimes of the mice. A break in the grow-(Bellossi and Rocher, 1995): the exposure to the ing curve is first considered as a harmful effect. 12 Hz PMF broke the growing curves after about However, the observation of the mice did not con-4 months of age. The difference in weight required firm that assumption and the exposure of the mice n -26 n = 26 n = 23 n = numbers of mice in the sets.
which did not receive oil resulted in an increase in their lifespan. Moreover, no specific difference in the organs was observed at death according to ex posure or not. The consumption of food showed that the rela tive overeating of mice which received water and were exposed to PMF was of no consequence with regard to weight gain. On the other hand, the adult exposed mice which received oil required less food, which is in favor of an effect of PMF.
However, receiving the oil was propitious as far as the lifespans were concerned. So it can be con sidered that the exposure to PMF improved me tabolism. The energy brought by the oil input was taken into account and the consumption of food decreased. According to Kousmine, the beneficial effect of first cold-pressure sunflower oil is due to its high rate in essential polyunsaturated fatty acids, linoleic and linolenic acids (Kousmine, 1987) et al., 1993) . According to Guille (1983), metals such as copper, iron, zinc, mercury, gold, silver, can be linked to DNA in the constitutive heterochromatin. That binding in duces an alteration of the structure of a part of DNA molecules. In that way, these metals in terfere in the processes of regulation which are in correlation with physiological and/or pathological events. Now, computation shows that such ionized metals are able to react when they are exposed to an electromagnetic field with a 12 Hz repetition frequency (Bellossi et al., 1997). Setting these ions in motion would allow them to shift from an ab normally unsteady position to a fundamentally sta ble state. Thereby the operating lever of cells would be kept in good conditions. Agressions throughout the lifespan cause repetitive perturba tions of DNA structure. So, exposure must be re peated to correct the induced trouble. The final result would be a better metabolism and a gain in lifespan.
